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1 Introduction

There is today a large body of knowledge on how sociotechnical systems shape the sustainability and unsustainability of consumption practices. This research has directed attention to broad structuration processes and to the co-evolution of technology, society and social practices of consumption. This approach holds great promise for interventions to support sustainable consumption, but this promise is at yet unrealized. Until now, most of the research has focused on conceptual development and historical analysis. Little of this cutting-edge research has translated into policy or practice, and there is a dire need for dialogue between researchers and practitioners.
This paper describes a recently launched research European project called CHANGING BEHAVIOUR
, which focuses on energy demand management programmes and the kind of information they need to change the behaviour of their target groups. More details about this project and its partners are available at the website www.energychange.info. The aim of the paper is to flesh out some of the assumptions underlying the project and to envision some of the challenges involved in implementing it. 
The paper first briefly delineates the kinds of insights for sustainable consumption programmes that could be drawn from the ‘sociotechnical systems’, ‘social practices’ and other related literatures in the context of energy demand management programmes. It then outlines an action research project that aims to bring the concepts into practice through meta-evaluation of previous programmes, stuctured researcher-practitioner dialogue, and targeted testing of interventions that are based on a sociotechnically sophisticated model of user-technology-context interaction. We conclude the paper with a discussion of the challenges ahead. 

2 Problem area: Energy demand management programmes

Europe has set ambitious and far-reaching goals for managing energy demand
. The aim is to shift the European energy market toward an increased focus on energy services based on end-user needs (e.g., thermal comfort rather than heat). Such a shift requires the adoption of radically innovative technologies entailing significant behavioural and social change. This requires a close understanding of the role of end-users in technology adoption, appropriation and changing use patterns.

Improved understanding of end-user behaviour is also necessary to capture the existing potential to reduce energy consumption. The Green Paper on Energy Efficiency argues that Europe could save at least 20% of its present energy consumption in a cost-effective manner. Yet, much of this potential is dispersed in society and across Member States. Moreover, demand reduction and energy efficiency policies are implemented within a diversity of national, regional and local cultures. 

Demand management programmes involve the introduction of new technology, or changes in the usage of existing technology, which requires or results in behavioural change. Examples of such programmes include information and feedback measures (e.g., smart metering), demonstration projects (e.g., low energy housing), energy audits, voluntary agreements and initiatives, energy performance contracting and  third-party financing schemes. We do not refer only to the ‘classical’ DSM programmes of energy utilities (Vine 1996), but address a broader range of programmes operated by intermediary organisations, such as governmental or semi-governmental energy agencies, non-governmental organisations, consultancies and energy service companies (ESCOs). They are often focused on energy efficiency and end-use energy saving, but can also include end-user generation using renewable energy sources or micro-CHP. 

Demand management programmes need to overcome a communication gap between the energy experts operating the programmes and the various professionals and ordinary citizens whom they try to influence. The programmes are based on assumptions (working models) about their target groups’ behaviour and their willingness to adopt more energy efficient technologies. The working models also involve procedures to inform programme managers of target group needs and behaviour (e.g., surveys, metering and other observational measures, target group participation) and to communicate the programme’s message to the target groups. Some of these assumptions, models and procedures are valid and useful in the context in which they are applied, but often, they have difficulties in dealing with the social context of the target groups. For example, a programme can promote the adoption of energy-efficient solutions by changing the attitudes of building designers, but this is not a sufficient measure if we cannot also influence the conflicting pressures in the designers’ working environment (e.g., Berg et al. 1998).

In recent years, many new technologies have been introduced for energy demand reduction (ranging from energy efficient housing design and housing components, energy-saving and energy-efficient appliances, to metering and IT-based management and feedback mechanisms). On the other hand, there has been significant progress in the target group responsiveness of demand management programmes, including an increased focus on target group participation and the application of state-of-the-art social marketing concepts. Yet, sophisticated new technologies or social marketing methods on their own do not represent a sufficient formula for the large-scale adoption of new, energy-efficient technologies in society. Technology and behavioural change need to be addressed in an integrated manner. 

There is thus a need to go beyond individual attitude and behaviour measures to address the broader social context in which the programmes operate. Moreover, there is a need to go beyond separate analysis and planning of technical solutions and the behavioural, social and communicative aspects of the programmes and move toward a more integrated sociotechnical analysis. 

3 Potential contributions of sociotechnical research

In recent decades, social science research on technology has developed a co-evolutionary view of technology and society as intertwined and mutually constructed. Here, technological development is not viewed as deterministic, but shaped by history, culture and society. Yet it also shapes history, culture and society: adopting and discarding technologies is not merely an issue of social preferences. Thus, technological paths can be shaped, but not easily or at will.

The social power of technology is emphasized in concepts such as path dependence and technological momentum. Technological systems are not always optimal solutions to society’s current needs: once certain paths are selected, they tend to close up alternative developments (David 2006), and large technological systems also tend to converge with supporting institutions to build self-sustaining systems that are resistant to change (Hughes 1983). These concepts have relevance for sustainable consumption as they show that unsustainable consumption patterns are not necessarily the result of individual choice, but are shaped by pervasive and durable institutions that support technological legacies. 

On the other hand, the sociology of technology has also criticized a technologically deterministic viewpoint, and pointed to the role of interests in the ‘social shaping of technology’(e.g., MacKenzie and Wajcman 1994). This stream of research emphasizes the generative role of social context in technological change: Change is often the outcome diverse groups interacting through conflict, compromise and agreement, and there is flexibility in how technological designs, social groups, problems and solutions combine in the development and adoption of new technologies (e.g., Bijker 1992). 

There are a number of research approaches to sustainable consumption that draw on insights from the sociology, history and evolutionary economics of technology. For example, the ‘social practices’ approach developed by Spaargaren (2003) draws on insights by the historian of technology, Ruth Schwartz Cowan (1987) concerning the centrality of the ‘consumption junction’. This approach has provided interesting insights also in the field of energy efficiency (for example  Spaargaren et al. 2007; Putman and van der Burg 2007). Space does not allow us to review all the relevant literature; in the following, we present one example of the insights for energy research to be drawn from the sociology of technology.

3.1.1 What can we learn from the sociology of technology:  Buildings and energy as an example

One recent example from the sociology of technology that is relevant for our current interest in energy efficiency is the work of Shove and Guy (2000) on energy efficiency in buildings. They are critical of the techno-economic model of technology transfer, which posits a linear flow of knowledge from research and development to energy-saving action (figure 1). In this conventional view of linear progress, ‘social’ or ‘non-technical’ barriers are viewed as the main obstacles for the flow of energy efficiency knowledge into practice. In this model, the social scientist has an ‘end-of-pipe’ role of evaluating promotional techniques or conducting attitude surveys to inform advertising campaigns. This limited role prevents further analysis of the social organization of decision making on energy efficiency.

Figure 1. A linear and techno-economic model of technology transfer (Shove and Guy 2000).
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Shove an Guy (2000) argue that treating social and cultural conditions merely as ‘barriers’ to the diffusion of energy efficiency is not particularly helpful. More fundamentally, they question the value of distinguishing between technological, social and political aspects of energy efficiency; following Hughes (1987) they argue that these different aspects make up a ‘seamless web’ – thus, there is work for social scientists in all stages of the production and consumption of energy efficiency knowledge. Rather than focusing on individuals, social scientists should examine the socio-technical networks that build up around new solutions, they should examine how tacit knowledge about energy efficiency develops, and how the adoption of new solutions starts to ‘make sense’ in a specific context. For example, their own empirical research on changing practices of property development in the UK and France shows how changes in commercial strategies and the social organization of the industry create various kinds of opportunities but also conflicts for the introduction of energy efficient building technologies. 

Shove and Guy (2000) also outline some implications for energy efficiency practice:

· Decisions about energy should not be isolated from their social context – proponents of energy efficiency should acknowledge competing priorities (not only economic) of decision makers

· Designers should explicitly acknowledge the network of actors involved in designing and using more energy efficient technologies, including the processes of negotiation involved in technology deployment, and the different capacities for action of different actors depending on timing and context

· Energy efficiency knowledge does not only derive from ‘above’ or from outside the users’ context. Potentially innovative and valuable practices can also arise from the local context and from users’ everyday experiences. 

· Rather than examining the attitudes of energy users, more focus should be placed on the interaction between energy users and the promoters or energy efficient solutions – how and where they meet and how they interact.

Such insights are extremely valuable. They indicate the weaknesses in existing programmes for promoting sustainable consumption practices, for example in the field of energy, and can thus serve a crucial function in the social learning process about change for sustainability. Because the purpose of such research is to critically examine and counter the prevailing assumptions, however, it tends to say more about what one “should not do” and “should not assume”, and provides relatively little generalisable advice on what one “should do”, instead. 

Some recent research approaches and projects, however, have attempted to take a further step in the normative direction, and develop policy and management ‘advice’ in the form of more sophisticated approaches, methods and ‘tools’ for promoting more sustainable technologies and practices.

3.1.2 From retrospective analysis to prospective advice: some recent approaches

Again, space does not allow us to review the entire field of ‘policy-oriented’ or ‘practitioner-oriented’ sociotechnical research and development. We highlight, however, a few approaches that have gained attention in Europe in the past few decades:

· Constructive technology assessment (CTA) is an approach to technology assessment developed in the Netherlands (Joss & Bellucci 2002; Rip et al, 1995). While its background is in socio-historical analyses of technological development (Bijker 1995), it aims specifically to tackle the problem of anticipating the social of impacts of technology at a sufficiently early stage to still be able to influence that technology. CTA aims to broaden technology development processes by involving all interested parties throughout the design process. Thus, social aspects and problems should gain attention within the process itself, and alternative technologies and designs have a better chance of being explored  (Schot 2001). CTA exercises have developed, in particular, processes for stakeholders to envisage future social impacts and to co-operate with technology developers in developing alternative solutions. 

· Strategic niche management (Kemp et al; 1998; Geels 2002; Raven 2005) and transition management (Rotmans et al. 2001; Kemp & Rotmans 2004;  Kemp & Loorbach 2006) are two related approaches, also originally from the Netherlands, which aim to support the emergence of more sustainable technological alternatives by analyzing and influencing the social, infrastructural and institutional systems that enable and constrain technological change. Based on the analysis of previous large-scale technological transitions, conditions for influencing transitions have been identified (Geels 2002). Transition management has developed an explicit ‘formula’ for promoting transitions involving interventions at multiple levels of the technological system. These include building up support at the policy level through visions and goals, and promoting concrete pathways to these goals by supporting and expanding radical innovations at the micro level (e.g., Rotmans et al. (2001), Kemp & Rotmans (2004) and Kemp & Loorbach (2006).Voss et al. 2006). An especially interesting concept for our present study is the notion of “windows of opportunity” created by macro-level crises that question the dominant technological system and provide opportunities for alternative technologies and practices. 

· Socrobust and ESTEEM: Two recent European projects have focused on developing management tools to facilitate the introduction of innovations with the help of  concepts and findings from sociotechnical research. The Socrobust tool incorporates 20 years of science and technology studies into a tool (Jolivet et al. 2002; Poti et al. 2007) aiming to support the introduction of radical innovations that are ‘socially robust’ by anticipating future societal developments and reactions. In a project called Create Acceptance, the Socrobust tool was developed into a new, multi-stakeholder management tool especially for innovative new and renewable energy projects. The tool, called ESTEEM (Jolivet et al. 2007), includes templates for analysing, e.g,  the context and social network of the project, and for identifying potentially conflicting issues and solutions to those issues. ESTEEM emphasises the negotiation of the project managers’ and the relevant stakeholders’ visions, and suggests and tests options for adapting the project to its context, or shaping the context of the project. 

There are thus some precedents for developing policy-oriented and practical advice for those who wish to influence the adoption of new, more sustainable technologies and change the routines of technology users. There are two common threads in the above-mentioned tools: (1) the structuring of interaction between the ‘innovation’ and its stakeholders and (2) an attention to the context of the innovation on multiple levels. 

These practical approaches have been tested in a variety of exercises, which has enabled them to bring in feedback from ‘non-researcher’ users.  Nonetheless, until now, the involvement of non-researchers in the process of knowledge development has been limited, and practitioners have usually been involved only toward the end of the process. We suggest that a useful next step would be to involve practitioners more early on in the process, which would also bring in their practical experience into fruitful interaction with the empirical findings and conceptual development of researchers.

4 Action research to translate socio-technical theory into useful tools for practitioners

Our overall research strategy in the CHANGING BEHAVIOUR project is based on intensive co-operation between researchers and practitioners. Thus, like the previously mentioned projects, we aim to develop practical tools that are based on a sophisticated understanding of sociotechnical change, in particular in the field of energy. The difference is that we aim to do so in close collaboration with the practitioners who we hope will use these tools. In this, the project builds on a growing tradition for researchers of science, technology and society to engage in action research (see, e.g., Hasu and Miettinen 2006). This type of research develops and tests theoretical concepts in real-world conditions in co-operation with real-world actors. Through a close monitoring of processes and systematic reflection together with the actors involved, we aim to produce results that are both theoretically valid and practically actionable. 

4.1 Action research as a way to develop practically useful knowledge

Action research has been a popular research approach in organisation studies (e.g., Argyris et al. 1985) and community development (e.g., Reason and Rowan 1981). It has also gained ground in sustainability-related research and environmental planning (e.g., Hobson 2003; Quist and Vergragt 2000; Ballard 2005). Some elements of action research are also present in the more interventionist approaches to sociotechnical research outlined above, but they have not usually explicitly referenced the epistemology or methodology of action research.

The concept of action research is based on Pragmatist philosophical foundations, i.e., it builds on the notion that all new knowledge about the world is gained through observing the consequences of our intentional actions. Action research is thus akin to experimental research, yet it takes a democratic and humanistic approach to knowledge creation (Reason & Bradbury, 2001). Interventions should be for the good, and they should preferably be planned together with the research subjects (participatory action research). It involves some unique aims and methods (e.g., Hamilton, 1998; Kemmis & McTaggart, 2000; Waterman, Tillen, Dickson, & de Konig, 2001; Reason & Bradbury, 2001):

· Unlike traditional research, action research includes those who are being studied as “co-researchers.” Action research views social research as an interactive rather than as a controlling process. Action research is aimed at change as well as the generation of new knowledge. 

· In action research, the purpose of  knowledge creation is effective action in the world (Reason & Torbert, 2001). The knowledge created is context-related rather than universal. The aim of action research is to discover “how to develop genuinely well-informed action in real-life social time” (Reason & Torbert, 2001, p. 11). It thus overcomes the explanation-understanding dualism (cf. Hamilton, 1998) by focusing on a cycle of action, reflection, and evaluation of the usefulness of the findings in a specific context.

· Action research creates new knowledge through multiple cycles of (1) planning, (2) action, (3) observation and (4) reflection (e.g., Waterman et al 2001). The researchers go through these cycles together with the participants in the action research process, i.e., those whose practice the research aims to develop.

4.2 The action research process in CHANGING BEHAVIOUR

In CHANGING BEHAVIOUR, our approach to action research involves the close co-operation of researchers and practitioners who are actively involved in implementing energy efficiency and other demand management projects and programmes. The researchers’ role is to inventory, analyse and evaluate existing practices. They bring to this process their knowledge of recent theory, methods and tools in the analysis of socio-technical change, as well as a broad interdisciplinary knowledge base on the adoption of new energy technologies and behaviours. Their conceptual understanding helps to make explicit the tacit knowledge accumulated in previous programmes. 

The practitioners bring to the process their prior experiences of demand management programmes, their tacit knowledge of what works and what does not, their knowledge of their operating environment and the practicalities of programme management. This work format enables a rapid dissemination of the research outcomes to their immediate beneficiaries, and facilitates a dialogue between science and its users. The practitioners involved in the project represent different types of demand management programmes (targeted at households, SMEs, buildings, ESCO projects) and different geographical regions; in the project, they will mobilise their networks and their knowledge of different contexts.

The CHANGING BEHAVIOUR project aims to bring theoretical insights and practical experience into fruitful dialogue in a number of stages: 

(1) An inventory of European demand management programmes is assembled in order to identify existing programmes, collect various indicators of their successfulness, as well as of the ways in which they interact with their target groups and stakeholders. 

(2) A conceptual framework of sociotechnical change is developed by combining theoretical insights with a meta-evaluation of previous demand management programmes to identify factors influencing the successfulness of such programmes, in particular ones that relate to the interaction with actors, context and timing. 

(3) The framework thus developed is further refined by organising dialogue workshops with intermediary organisations working in energy demand management in different parts of Europe. At this stage, we also pay particular attention to assessing the ‘transferability’ of programmes from one national context to another, and the identification of contextual features that need to be taken into account. 

(4) The conceptual framework is further tested and refined by organising pilot projects, in which context-tailored best practice programmes are implemented in different European countries.

(5) The lessons learned throughout the process are evaluated and a ‘toolkit’ for practitioners is developed, again in close co-operation with the prospective users of that toolkit. 

Our aim is thus to combine conventional policy and programme evaluation with a sophisticated understanding of models of social and technical change, in particular in the field of energy. The results of this analysis are then tested under real-life conditions in collaboration with the relevant actors, and the outcomes are reflected on together with those involved. This enhances the transmission of theoretical understanding into practice, and practical understanding and research-user needs into theory-development

5 Discussion

We have described in this paper the research strategy of a recent action research project studying and facilitating the shift toward end-user services in European energy policy. To summarise the strategy, it can be divided in three interlinking components: 1) our ‘basic beliefs’ concerning the status and relevance of theoretical knowledge and policy related objectives; 2) our methodological assumption concerning the capability of the action research approach to result in productive interplay between the domains of theory and practice, and finally 3) our conception of the high value of using multiple methods in the research and development of end-user services and demand management practices.

Our basic beliefs relating to policy targets and problem definitions in the domain of energy policy, includes the need—and the idea of the high potential to it in European countries—for the reduction of energy consumption. We also believe that existing demand management programmes have only partially been successful and could therefore been developed especially in terms of increasing their sensitivity to contextual and actor-related variation. What we take as granted, in regard to the current status of theoretical knowledge, is that there is a widespread understanding, among social theorists of science, technology and society of the dynamics of technology adoption and appropriation. We believe that these theories provide insights, e.g., on how to design more successful and context-sensitive demand management programmes. However, we also acknowledge that many of those theories tend to be descriptive and complex in nature, and thus, to involve difficulties when applied in more practical design of end-user services or energy  policy measures.

Our key methodological assumption, on which we build our research project, relates to the value of the ‘action research’ approach. In brief, we assume that better demand management practices can be developed by combining theoretical prescriptions with practitioners’ experiences and insights; we also assume that theories of technology adaptation and appropriation can be refined by scrutinizing them in contexts of action and practice. 

How can we organise our action research project in terms of methods and research tools, in a way that best supports both our practical and theoretical objectives? - We have adopted a multiple-method approach consisting of the following dimensions. First, we apply inductive research and analysis, e.g., by conducting statistical analyses, surveys and comparative case studies on European demand management programmes. Second, we apply deductive research and evaluation, e.g., by building a conceptual model of end-user behaviour based on theories and inductive findings, and testing the model interactive practitioners’ workshops. Third, we also apply an ‘abductive’ approach by building a ‘toolkit of best practices’ that will be based on the integration of the ideas and experiences of the researcher and practitioners included in our multinational research team. We also will initiate and conduct demand management pilot case studies, which serve an ‘abductive’ purpose, to develop and test new approaches based on our best visions of the elements of successful action.

To recapitulate, we call our approach an exercise in ‘action research’, because it fundamentally combines practical and theoretical elements and goals; it also balances between two different starting points, the one of energy saving technological fixes, and the other of ‘social fixes’ or the variety of methods that aim at an improved social interaction and negotiation. The components of our approach are illustrated in Figure 2.
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Figure 2. An action research approach to energy demand management.

One way of describing the general objective of our action research project is to claim that we aim to increasing ‘creative tension’ within the space of energy policy action and research. The tensions between the different elements of the project will require work in order to align the different interests in a way that serves the creation of new knowledge and new solutions. The tensions, however, can also be generative, as they force the different elements into dialogue that we hope in the end will lead to a useful synthesis.

Our project tries to bring together elements that are often far removed from each other. It may be like mixing oil and water, and the different elements will always tend to separate from each other unless they are vigorously stirred all the time. Thus, the action learning cycle in our project should hopefully be one of increasing intensification, in which each element closely builds on each other until they create a seamless whole. 

What would we like to see as the end-result to the project? We envisage a ‘toolbox’ that:

· Provides some useful insights about how social context can support or obstruct the adoption of new technologies and behavioural routines.

· Codifies the successes and failures of past projects into questions that help to alert programme managers to potential pitfalls and opportunities.

· Suggests ways to analyse and deal with the social context of technological and behavioural change in a way that is appropriate both for practitioners and for the target groups of the programmes.

· Includes examples and narratives that are both inspiring and cautionary: they should provide ideas about how target groups can be involved in programme design, and programmes can be adapted to the specificities of context without disrupting the purpose of the programme. 

We acknowledge the difficulty of developing tools that are sensitive to context and the needs of different actors. Sensitivity to context is in many ways antithetic to the development of ‘generally applicable’ tools. Yet the tension between ‘general tools’ and ‘contextual adaptation’ is also a very generative one: new knowledge and new solutions can arise when combining familiar and foreign elements in a thoughtful way. At their best, tools can help to mobilize existing knowledge in a way that is appropriate for the context in which it is used.
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� From our standpoint it seems that an ‘action research’ approach is becoming increasingly prevalent in various contexts of policy and research, not least in the context of EU research programmes. Therefore we think that it is of a more general interest to try to acknowledge some of the main tenets and limitations that relate to this kind of research approach.
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